We analyzed the obesity trends in Hong Kong using data from a health assessment program. We recruited 84 357 subjects (27 452 men and 56 905 women; age: mean ± s.d. 49.0 ± 14.7 years, range 20-98 years) in three phases: 5% (25.8, 29.3) and 26.6% (26.0, 27.3), respectively (P: NS). In summary, despite stable or declining BMI, age-standardized central obesity failed to decline in Hong Kong Chinese women and continued to increase in Chinese men over a 10-year period.
Introduction and methods
Obesity is a global health challenge linked to premature mortality and multiple comorbidites, including diabetes, sleep apnea and cardiovascular diseases (Adams et al., 2006) . The rapid surge of diabetes, especially in the Asian Pacific Region, is closely associated with escalating obesity prevalence (Huxley et al., 2008) . Central obesity, indicated by increased waist circumference (WC), is a proven marker for future clinical events (Misra and Vikram, 2003) . In 2000, the World Health Organization Western Pacific Region, International Association for the Study of Obesity and International Obesity Task Force jointly proposed a revised definition of obesity for the non-Caucasian population (WHO/IASO/ IOTF, 2000) . In this joint proposal, body mass index (BMI) cut-off levels for overweight and obesity in Asians were redefined as X23 and X25 kg/m 2 , respectively (WHO/IASO/ IOTF, 2000).
Hong Kong is one of the most affluent and cosmopolitan cities in China, with over 95% of its population of Han ethnicity. In 1996, we reported the prevalence of overweight and obesity (BMI X23 kg/m 2 ) to be 21-29% in Hong Kong (Ko and Tang, 2006) . This rate was comparable to many Western countries and was one among the highest in Asian countries. Monitoring the secular trend in obesity has a major public health implication that helps the setting of local health policy and relevant resources allocation. In the present analysis, we reported the latest obesity data in Hong Kong Chinese in 2005 and examined the trends of general and central obesity during a 10-year period.
From April 1996 to December 2005, 84 357 subjects aged 20 years or above underwent self-paid health assessment programs offered at the United Christian Nethersole Community Health Service Centers. The United Christian Nethersole Community Health Service is a self-funded, nonprofit-making organization with a mission to promote health through provision of primary health care and education. The data used in this analysis were collected in three phases: phase 1: April 1996-August 1997 (n ¼ 17 119); phase 2: February 2001-December 2002 (n ¼ 16978); and phase 3: January 2004-December 2005 (n ¼ 50 260). Anthropometric data of phase 1 and phase 2 have been partly reported Tang, 2006, 2007) . WC measurements were conducted in phase 2 and 3 but not in phase 1. The measurement of WC was made at the midpoint between the lower margin of the last palpable rib and the top of the iliac crest.
Overweight and obesity (general) were defined as BMIX23 and X25 kg/m 2 , respectively (WHO/IASO/IOTF, 2000).
Central obesity was defined as WCX90 cm in men and X80 cm in women (WHO/IASO/IOTF, 2000). Statistical analyses were performed using the SPSS (version 15.0) software on an IBM compatible computer. All results were expressed as mean±s.d. or n (%) where appropriate. Student's paired t-test and chi-square test were used for between-group comparisons. Age-standardized prevalence data of overweight and obesity (percentage with 95% confidence interval, CI) were calculated using the direct standardization method with the age and sex distribution data of the general population for each of the corresponding years (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) based on the Hong Kong Hospital Authority Statistical Reports (Hospital-Authority, 2006). A P-value o0.05 (two-tailed) was considered to be significant.
Results and discussion
Among the 84 357 subjects (years 1996-2005) , 27 452 (32.5%) were men and 56 905 (67.5%) were women. Their mean age ( ± s.d.) was 49.0 ± 14.7 years (range 20-98 years, median 47.0 years). Table 1 summarizes their clinical characteristics during these three phases of data collection.
In the most recent cohort (years 2004-2005) , the crude rates of overweight, obesity and BMIX27.5 kg/m 2 were 58.7, 32.4
and 11.8% in men, and 38.9, 21.4 and 8.4% in women, respectively. The crude rates of central obesity were 29.3% in men and 31.2% in women. Figure 1 shows the age-standardized prevalence of obesity (general or central) during the 10-year period. The prevalence of general obesity was steady in men but declined in women. In men, the prevalence was 31.6% (29.6, 33.7) in 1996, 30.9% (28.9, 33.0) Abbreviations: BMI, body mass index; BP, blood pressure; NA, not available. P-values for differences among the three time points of survey after adjusting for age and height: all statistically significant (P ¼ 0.001 for systolic BP in women; P ¼ 0.014 for smoking in men; Po0.001 for all the others) except for smoking in women (P ¼ 0.380).
Although the rate of general obesity has not increased further in Hong Kong men, the rate of 31.0% (in 2005, with obesity defined as BMI X25 kg/m 2 ) is comparable, if not higher than, that in many western countries such as England (24.9%) and the United States (31.1%) (with obesity being defined as BMI X30 kg/m 2 ) for the same year period of 2001 -2006 (IOTF, 2009 . In contrast, the rate of obesity in Hong Kong women was lower than that reported in the United States (33.2%) and the United Kingdom (25.2%), and is comparable to that in New Zealand (22.1%), but higher than that in some European countries such as Italy (9.1%) and Finland (13.5%) (IOTF, 2009) . Although the comparison was made with different BMI cut-off values, ethnic-specific cut-off has been widely discussed and most authorities believe the same degree of obesity is projected by the different BMI values in different ethnic groups (WHO, 2004) . Using the same BMI cut-off (X25 kg/m 2 ), Hong Kong has one of the highest prevalence values of obesity among various Chinese communities (mainland China: 16.7% in men, 15.4% in women; Taiwan: 22.3% in men, 19.9% in women) (APCSC, 2007) . With the blooming economy, mainland China has its obesity problem deteriorated in many major cities. The mean BMI recently reported in Qingdao, China was around 26 kg/m 2 , which was much higher than that in our surveys (Ning et al., 2009 ).
Of note, despite the insignificant change in prevalence of general obesity and apparent stable or declining BMI values, the WC of men has increased by 1 cm after adjustment for age and height during this 5-year period, with a consequent increase in prevalence of central obesity from 23% in 2001 to 26.5% in 2005. In women, although the BMI value has declined, the rate of central obesity remains high. Taken together, these figures point to a worsening problem of central obesity, and in light of the confirmed prognostic significance of central obesity to predict diabetes, metabolic syndrome, cardiovascular and all-cause mortality in our local population (Cheung et al., 2008) , these figures point to a looming epidemic of obesity-associated chronic diseases. In the majority, obesity is a consequence of energy imbalance due to excessive energy intake and (relatively) inadequate energy expenditure. Increased food intake, in particular, dietary fat, is the main cause of excessive energy input, while reduced energy expenditure is usually due to a sedentary lifestyle with inadequate physical activity. An unhealthy lifestyle including poor dietary habits and inadequate exercise is a notorious by-product of urbanization, which is likely the reason behind the findings of our survey. Therefore, public health education on healthy lifestyle is urgently called for.
Our results need to be interpreted with caution, as these subjects self-refer for health assessment and thus may be more health conscious. The voluntary nature of the participants as compared with random sampling may also bias our results towards a lower rate. Despite these limitations, given the community-based nature of the survey and the reasonably large sample size, which covers a full age range for both genders, our findings have provided important public-health messages.
In summary, the age-standardized rate of general obesity (BMIX25 kg/m 2 ) was 31.0% in men and 18.8% in women in 2005, which are among the highest in Chinese communities. Although the rate of general obesity has stabilized in men and declined in women compared with the rates 10 years ago, WC has increased by 1 cm in men and by 2 cm in women from 2001 to 2005, with a central obesity rate of 26.9% in men and 26.6% in women. These high figures herald a looming epidemic of chronic diseases and emphasize the need to use both BMI and WC to monitor the health status of the community. 
